Replacement Specification P00918 (25490.0031) 

REPLACEMENT SPECIFICATION 

\ 

LOW-CLEARANCE SHUTTER SLAT 

[0001] 1. Field of the Invention 

[0002] The present invention relates to shutters and in particular to shutters of the roller type 
having improved resistance to storms and break-ins. It furthermore relates to a shutter having 
improved retraction capability. 
[0003] 2. Description of the Related Art 

[0004] Conventional roller shutters are designed to provide security from break-ins or protection 
from storms. Because such protection and security may not always be necessary or desired, such 
as during the day when a retail store is open for business, or during fine weather when a 
homeowner wishes to open windows or enjoy an ocean view, roller shutters are designed to be 
retractable into a casing in which they are stored. To facilitate compact storage, rigid shutter 
slats designed to resist hurricane winds and burglars must be capable of conforming to a roll. 
[0005] One conventional shutter slat is made to conform to a roll by providing a loose 
articulation between slats. Slats are slidably engaged at the upper edge of one slat and the lower 
edge of another slat. The upper edge comprises a vertical projection terminating in a hook- 
shaped profile. The lower edge comprises a first portion and a second portion, which define a 
vertical pocket. The hook-shaped profile of the upper edge allows the upper edge to engage the 
first portion of the lower edge, also having a hook-shaped profile. The upper edge is prevented 
from undesirably disengaging by the second portion of the lower edge, which comprises a guard 
extending downward to slightly below the hook-shaped profile of the lower edge, defining a 




-1- 



Replacement Specification P00918 (25490.0031) 

horizontal aperture between the first and second portions of the lower edge. The vertical pocket 
defined by the first and second portions of the lower edge is similar in depth to the height of the 
vertical projection of the upper edge. This shutter configuration's flexibility arises from the 
pivoting of the vertical portion of the upper edge within the horizontal aperture. 
[0006] One result of this configuration is that the upper edge has significant vertical clearance 
within the vertical pocket. For a shutter according to this configuration, a clearance of one- 
quarter inch per slat would be expected. A shutter having 48 slats would then have a total 
clearance of twelve inches. To raise such a shutter, a user must lift the bottom slat either by hand 
or mechanically to correct for the ftill amount of clearance before the shutter will begin to retract. 
In the case of a conventional shutter having 48 slats with one-quarter inch of clearance per slat, a 
user would have to lift approximately 150 pounds by twelve inches in order to engage the 
shutter's retraction mechanism. 

[0007] A fiirther result of this configuration is that the loosely articulated slats are known to be 
noisy. The slats rattle against each other during extension and retraction. In addition, when the 
roller shutter is deployed, the normal forces of the wind are sufficient to cause the slats to rattle 
audibly. 

[0008] A second conventional solution to the problem of compact storage includes integration of 
a boss concentric with the articulation between adjoining slats, as described in U.S. Pat. No. 
6,095,225 to Miller, titled "Shutter Slat with Integrated Boss." Slats in this configuration are 
also slidably engaged at the upper edge of one slat and the lower edge of another slat. The upper 
edge comprises a short vertical projection terminating in a c-shaped screw boss, and the lower 
edge comprises a c-shaped charmel having a diameter sufficient to accommodate the upper edge. 
This shutter configuration's flexibility arises from the cooperation of the rounded internal surface 
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of the c-shaped channel and the rounded external surface of the c-shaped screw boss. The 
diameter of the upper edge is smaller than the diameter of the c-shaped channel, but greater than 
the width of the aperture defined by the c-shaped channel, preventing the upper edge from 
simply falling out of the c-shaped channel provided by the lower edge. 

[0009] One result of this configuration is that if the exposed portion of the c-shaped channel of 
the lower edge gives way upon exertion of pressure on the articulation, the slats may separate 
undesirably. Because the retention of the upper edge by the c-shaped channel is based on a 
relatively small difference in size, damage to either edge may result in a breach of the curtain. 
For example, if a putative intruder uses a sledgehammer to dent or bend a shutter, the c-shaped 
channel may be forced open. Even if the channel is bent only slightly, once a gap is formed 
between an upper edge and a lower edge, the two slats may be pried apart with undesirably slight 
effort, 

[0010] A further result of this configuration is that in use of a concentric retention screw, the 
normal, collection of dirt and grime around the screw may impede the flexibility of the 
articulation between slats. 
OBJECTS OF THE INVENTION 

[00 11] It is an object of the present invention to improve the ease and smoothness of extension 
and retraction of the roller shutter. 

[0012] It is another object of the invention to provide a stable, secure connection between slats of 
the roller shutter and between the roller shutter and the guides, thereby improving the security 
and protection provided by the roller shutter. 

[0013] It is a further object of the invention to reduce the noise associated with extension and 
retraction of the roller shutter, as well as the noise associated with a deployed roller shutter. 
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SUMMARY OF THE INVENTION 

[0014] According to the present invention, smooth extension and retraction of the roller shutter 
may be achieved with significantly less effort than required by prior art devices by minimizing 
the clearance between the engaging track of one shutter slat and the receptacle track of the 
adjacent shutter slat. There is thus provided a shutter for a building aperture comprising a 
plurality of shutter slats each having a first face and a second face, and a first end and a second 
end, and an upper and a lower horizontal edge, which are articulated to form a roller shutter 
having a first face and a second face, and a first end and a second end. Each shutter slat further 
has an engaging track and a receptacle track, which run along opposing horizontal edges of each 
shutter slat. The shutter further comprises two guides, with one guide locatable at either end of 
the roller shutter. 

[0015] Advantageously, clearance between engaging and receptacle tracks may be decreased by 
the alteration of the angle of the engaging track relative to the vertical axis of the shutter curtain. 
The present invention provides for the engaging track to be disposed at an acute angle to the 
vertical axis of an upright shutter slat. In contrast to prior art shutter slats, the angled engaging 
track of the present invention allows shutter slats to pivot freely while remaining securely 
disposed within the receptacle track. 

[0016] According to another aspect of the invention, the stability of the connection between 
engaging track and receptacle track is further improved by providing a guard along the receptacle 
track. Use of the guard provides protection for the lip and engaging track against damage 
inflicted on the first face of the roller shutter, such as by a storm or an intruder. Additionally, the 
security of the roller shutter within the guides is improved by the provision of a receptacle for a 
retention screw above the main pocket of the receptacle track rather than concentrically with the 
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articulation. The retention screw, which is used to slidably mount each shutter slat on the first 
and second guides, is therefore shielded from external forces, including attempts to compromise 
the integrity of an articulation by forcing two shutter slats apart. The combination of the 
receptacle and the guard as provided in the present invention improves stability and security over 
the use of a concentric receptacle by increasing the force needed to separate an articulation 
between slats or separate the roller shutter from a guide. 

[0017] In yet another aspect of the present invention, the complementary curved profiles of the 
engaging and receptacle tracks combined with the reduced clearance between shutter slats will 
minimize the noise associated with operation and use of the roller shutter. If, as the engaging 
track pivots within the receptacle track, the convex interior of the engaging track contacts the 
concave interior of the receptacle track, the former will slide against the latter. In contrast to a 
loosely articulated shutter slat, the engaging track of the present invention has no flat (vertical) 
surfaces to rattle or clank between the first and second portions of the receptacle track. 
Furthermore, by configuring the receptacle track to receive a retention screw that is not 
concentric with the engaging track, the ordinary collection of dirt and grime around the retention 
screw will not cause squeaking between slats or impede the flexibility of the articulation between 
slats. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Embodiments of the invention will now be explained in further detail by way of example 
only with reference to the accompanying figures, in which: 

[0019] FIG. 1 is a side view of a low-clearance shutter slat according to the present invention; 
[0020] FIG. 2 is a detailed side view of an engaging track according to the present invention; 
[0021] FIG. 3 is a detailed side view of a receptacle track according to the present invention; 
[0022] FIG. 4 is an elevation of a window aperture including a. shutter according to the present 
invention; 

[0023] FIG. 5 is an elevation of a shutter slat according to the present invention; 

[0024] FIG. 6 is a side view of the cooperation of two shutter slats according to the present 

invention; 

[0025] FIG. 7 is a partial horizontal sectional view according to the present invention. 
DETAILED DESCRIPTION 

[0026] FIG. 5 depicts an elevation of a low-clearance shutter slat according to the present 
invention. Shutter slat 1 is an elongated body of single-ply extruded aluminum having a first end 
15 and a second end 16, a body portion 30 bounded by an upper edge 23 and a lower edge 24, 
and an engaging track 4 and a receptacle track 5. 

[0027] FIG. 1 is a side view of a low-clearance shutter slat according to the present invention. 
FIG. 1 depicts a first side 2 of shutter slat 1 and a second side 3, the body portion 30, and the 
profile of engaging track 4 and receptacle track 5. 

[0027a] As shown, for example, in Fig. 1, each slat 1 has an overall width 160 extending 
from the upper end 162 of the engaging track 4 to the lower end 164 of the receptacle track 5. In 
one illustrated embodiment, the overall width 160 is 2.738 inches. However, those skilled in the 



-6- 



Replacement Specification P00918 (25490.0031) 

art will recognize that the overall width 160 of the slat 1 is not critical so long as the slat 1 is 
configured to roll into shutter casing 17. 

[0027b] As shown, for example, in Fig. 1, in the body portion 30, first side 2 and second 
side 3 are spaced apart from each other with a substantially uniform displacement therebetween 
(equal to the thickness of the material from which the slat is extruded). In one illustrated 
embodiment, this displacement is 0.040 inches as the slat 1 is extruded from 0.040 inch thick 
metal. However, it is within the scope of the disclosure for slat 1 to be fabricated from thicker or 
thinner material. As illustrated, second side 3 of body portion 30 has a concave cross-section 
and first side 2 has a convex cross-section when sectioned vertically at any location along the 
length of the slat 1. The first side wall 2 of body portion 30 of slat 1 is fomied with a radius of 
curvature 166. The second side 3 of the body portion 30 of slat 1 is formed with a similar radius 
of curvature measured from a focus displaced along a line perpendicular to the tangent 168 to the 
first convex surface 2 parallel to the axis 41 of the body portion 30 by a displacement equal to 
the displacement between the first and second sides 2, 3, respectively. In one specific 
embodiment, the radius of curvature 166 of the first wall of the body portion 30 of slat 1 is 
approximately 1.551 inches. The overall width 160 of the slat 1 and the radius of curvature 166 
of the body portion 30, cooperate to allow a curtain 20 formed from slats 1 to roll when retracted 
around a spindle 21 (Fig. 8). The radius of curvature 166 of the body portion 30 and overall 
width 160 of slat 1 are selected to facilitate retraction and winding of the curtain 20 formed from 
slats 1 around the spindle 21 and to provide strength to the curtain 20. 

[0028] A detail of engaging track 4 is shown in FIG. 2. Engaging track 4, located at upper edge 
23 of shutter slat 1, comprises a track running the length of shutter slat 1 having a hook-shaped 
cross-sectional profile taken along a vertical plane perpendicular to the longitudinal axis of the 
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slat 1. Engaging track 4 further comprises an inner surface 6 and an outer surface-7. Engaging 
track 4 is disposed at an acute angle to the vertical axis of an upright shutter slat. It is to be 
understood that engaging track 4 could, in the alternate, be located at lower edge 24. 
[0028a] The engaging track 4 has an overall wddth 250 extending from the connection point 
37 with the body portion 30 to the upper end 162 of the engaging track 4 of the slat 1. In the 
illustrated embodiment, the overall width 250 of engaging track 4 is 0.294 inches. Adjacent the 
connection point 37 and upwardly therefrom along the interior surface of the engaging track 4 a 
transition surface 254 having a radius of curvature 256 is formed to transition the inside wall of 
the slat 1 from the concave curvature of the second wall 3 of the body portion 30 to a wall 258 
that is substantially parallel to the tangent 168 to the first wall 2 of the body portion 30 that is 
parallel to the vertical axis 41 of the slat 1. 

[0028b] As shown, for example, in Fig. 1, the wall 258 of the engaging track 4 is displaced 
inwardly from the tangent 168 by a displacement 170. In the illustrated embodiment of slat 1, 
displacement 170 is approximately 0.511 inches. As used herein, up, upward or other similar 
terms refers to toward the top, down, downward or other similar terms refers to toward the 
bottom, out, outward or other similar terms refers to toward the right and in, inward or other 
similar terms refers to toward the left in Fig. 1, on the understanding that the convex surface of 
each slat 1 faces toward the outside of a structure and the engaging end 4 of each slat 1 hooks to 
the receptacle end 5 of a slat 1 thereabove to form a roller shutter 20. Usage of such terms 
however should be viewed as relative usage as it is within the scope of the disclosure for the slats 
1 forming the roller shutter 20 to be oriented in a different manner. 

[0028c] A radiused wall 260 is formed and extends between the wall 258 and the inside wall 
6 of the hook-shaped member 13. The radiused wall 260 facilitates the elimination of binding 
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between the engaging track 4 of a first slat la and the receptacle track 5 of a second slat lb 
during articulation of the slats 1 , such as for instance during retraction or extension of the roller 
shutter 20 fabricated therefrom. In the illustrated embodiment, the radiused wall 260 has a 
radius of curvature 262 of 0.019 inches and extends approximately one hundred ten degrees from 
the wall 258 to the lower wall 265 of inside wall 6 of the hook shaped member 13. Thus, the 
tangent to the lower wall 265 of the inner wall 6 of hook-shaped member 13 forms an angle 264 
with respect to the wall 258 (and consequently with respect to the axis 41 and the tangent 168 to 
the first wall 2 of the body portion 30). In the illustrated embodiment the angle 264 between the 
lower wall 265 and wall 258 is approximately 70 degrees. 

[0028d] The lower wall 265 of the inside wall 6 of the hook portion 13 has a radius of 
curvature 266 and extends approximately ninety degrees around the inside surface 6 of the hook 
portion 13 to where it connects with the upper wall 268 of the inside surface 6 of the hook 
portion 13. The lower wall 265 may be a compound curve having varying radii of curvature 
along the extent of the lower wall 265. During articulation of the slats 1 forming the roller 
shutter 20, especially during lifting of the roller shutter 20 to initiate retraction, the outer surface 
of lip 8 of retention track 5 either rides against or is constrained by lower wall 265. In one 
illustrated embodiment, the radius of curvature 266 of the lower wall 265 is approximately 0.127 
inches (i.e. 0.040 inches ( the thickness 272 of hook 13) less than the radius of curvature of the 
opposite portion of the outer surface 7). 

[0028e] The upper wall 268 of inside surface 6 of hook portion 13 has a radius of curvature 
270 and extends between and couples the lower wall 262 to the tip 14 of the hook portion 13. In 
one illustrated embodiment, the upper wall 268 has a radius of curvature of approximately 0.049 
inches. Thus, the radius of curvature of the inside surface 6 of hook portion 13, gets smaller 
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adjacent the tip 14 since the radius of curvatxire 266 of lower wall 265 is significantly larger than 
the radius of curvature of upper wall 268 which is adjacent the tip 14. 

[0028f| The tip 14 has a radius of curvature 274 to facilitate articulation of one slat relative 
to another when the engaging track of a first slat is received in the receptacle track 5 of the other 
to form a roller shutter 20. In one illustrated embodiment, wherein the thickness 272 of the hook 
portion 13 is approximately 0.04 inches, the radius of curvature 274 of the tip is approximately 
0.02 inches. The tip extends between and couples the outer wall 7 and inner wall of the hook 
portion 13. As, shovra, for example, in Fig, 2, the tip 14 is spaced apart from the edge of the 
lower wall 265 of the inner wall 6 of the hook portion by a displacement 276. In the illustrated 
embodiment, the displacement 276 is approximately 0.103 inches. Such displacement 276, 
because the retention track extends at an acute angle 282 relative to the vertical axis 41, has a 
vertical component 278 (i.e. the component of the displacement as measured along axis 41 of the 
slat 1) and a horizontal component 280 (i.e. the component of the displacement as measured 
horizontally). In the illustrated embodiment, the horizontal component 280 of the displacement 
276 is approximately 0.051 inches. Thus the tip 14 is displaced outwardly from the edge of the 
inner wall 6 adjacent the body portion 30. In the illustrated embodiment, the vertical component 
278 of the displacement between the tip 14 and the inside edge of the lower wall 265 of the inner 
wall is approximately 0.093 inches. Thus, the tip 14 is displaced upwardly from the edge of the 
inner wall 6 adjacent the body portion 30. 

[0028g] Considering that the lip 8 of the illustrated receptacle track 5 is 0.050 inches thick 
and the vertical component 278 of the displacement between the tip and the edge of the inner 
wall 6 is 0.093 inches, when the illustrated engaging track 4 is received in a receptacle track 5 of 
an adjacent slat, the lower slat can only move vertically upwardly relative to the upper slat by 
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approximately 0.043 inches. 

[0028h] Tip 14 extends between and couples the distal end of the upper wall 268 of the inner 
wall 6 of hook portion to the distal end of the upper wall 284 of the outer wall 7 of the hook 
portion 13. The upper wall 284 of the outer wall 7 of the hook portion has a radius of curvature 
286 which in conjunction with the radius of curvature 270 of the upper wall 268 of the inner 
surface 6 causes the hook portion to have a substantially uniform thickness 272 from the tip 14 to 
adjacent the body portion 30. In the illustrated embodiment, the radius of curvature 286 is 
approximately 0.090 inches. 

[0028i] The proximate end of the upper wall 284 is coupled to the lower wall 288 of the 
outer surface 7 of the hook portion 13, as shown, for example, in Fig. 2. The lower wall 290 of 
the outer surface 7 of the hook portion has a radius of curvature 290 which in conjunction with 
the radius of curvature 266 of the lower wall 265 of the inner surface 6 causes the hook portion 
13 to have a substantially uniform thickness 272 from the tip 14 to adjacent the body portion 30. 
In the illustrated embodiment, the radius of curvature 290 is approximately 0.0.167 inches. The 
proximal end of the lower wall 288 of the outer surface 7 of the hook portion smoothly 
transitions into the edge of the body portion via a transition wall 292 having a radius of curvature 
294. In the illustrated embodiment, the radius of curvature 294 of the transition wall 292 is 
approximately 0.031 inches. 

[0029] FIG. 3 depicts a detail of receptacle track 5, located at lower edge 24. Receptacle track 5 
comprises a track running the length of shutter slat 1. Receptacle track 5 further comprises a lip 
8, a guard 9, and a receptacle 10. When the slat 1 is in a vertical position, receptacle 10 is 
located above the aperture 31 defined by lip 8 and guard 9. Receptacle 10 is adapted to receive 
retention screw 22 (not shown). It is to be understood that receptacle track 5 could, in the 



-11- 



Replacement Specification P00918 (25490.0031) 

alternate, be located at upper edge 23 but in any case the receptacle 10 would be located between 
the body portion of the shutter slat 1 and the aperture defined by lip 8 and guard 9. 
[0029a] As shown, for example, in Fig. 4, the aperture or articulation space 31 is the space 
within which an engaging track 4 of another slat is received to form rolling s hutter 20 . As 
shown, for example, in Fig. 3, the aperture 31 is defined by a plurality of surfaces defining a 
discontiguous articulating surface 27, a straight articulating surface 26 being the interior surface 
of guard 9 (which may be considered a portion of first articulating surface 32) and an interior 
articulating surface 39 of lip 8. Discontiguous articulating surface 27 comprises a first 
articulating surface 32 spaced apart at adjacent ends and separated by a gap 29 from a second 
articulating surface 33. The gap 29 is the space between shoulders 1 1 defined by the junction of 
the receptacle 10 and the first and second articulating surfaces 32, 33. The shoulders 11 are 
spaced apart by a displacement 358. In the illustrated embodiment, the receptacle 10 is 
configured for receipt of the threads of a screw 22 therein to attach a guide to the slat 1 . Thus, 
receptacle has a partial circular profile defined by a curved wall 350 extending along an arc 354 
having a radius of curvature 352. In order to retain the threaded shaft of the screw 22 in the 
receptacle 10, the curved wall 350 must extend more than 180 degrees along the arc 354, but 
preferably extends more than 210 degrees and more preferably more than 250 degrees. 
Preferably, receptacle 10 opens into and is in communication through gap 29 with articulation 
space 31 facilitating formation of the slat 1 utilizing extrusion, and thus, curved wall 350 extends 
less than 360 degrees about the arc 354. 

[0029b] In one illustrated embodiment, The displacement 358 between shoulders 11 is 
approximately 0,089 inches. In this same embodiment, the radius of curvature 352 of the curved 
wall 350 defining receptacle 10 is approximately 0.074 inches providing a diameter of receptacle 
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of 0.148 inches. In this same embodiment, the curved wall 350 defining receptacle 10 extends 
approximately 297.96 degrees (360-2*arctan ((.5*0.89)/0.74) = 360- 2* 31.02 = 360-62.04 
degrees) along arc 354. It is within the scope of the disclosure for slats 1 to be of different sizes 
than those illustrated herein and for the various dimensions to be proportional within a range to 
those of the illustrated embodiment of slat 1. 

[0029c] As shown, for example, in Fig. 3, articulation surface 26 is a substantially planar 
surface extending inwardly from a tip 360 of the guard 9 and forming a junction with the first 
articulation surface 32. The first articulation surface 32 is a concave curved surface which 
illustratively has a radius of curvature 362. First articulation surface 32 terminates at an upper 
end at a junction formed by shoulder 1 1 with the curved wall or surface of receptacle 10. In one 
illustrated embodiment, the radius of curvature of first articulation surface 32 is approximately 
0.110 inches. Second articulation surface 33 is a concave curved surface extending fi:om an 
upper end (adjacent to the upper end of first articulation surface 32 and separated therefrom gap 
29) defined by shoulder 1 1 at the junction with the curved wall 350 to a lower end at the junction 
with the inner articulation surface 39 of the lip 8. Illustratively, second articulating surface has a 
decreasing radius of curvature as it extends from the upper end toward the lower end. Second 
articulating surface 33 has a radius of curvature 364 adjacent the upper end and a radius of 
curvature 366 adjacent the lower end,. In the illustrated embodiment, radius of curvature 364 is 
approximately 0.1 1 1 inches and radius of curvature 366 is approximately 0.24 inches. 
[0029d] The lip 8 extends outwardly (and in the illustrated embodiment, slightly 
upwardly) from the lower end of second articulating surface 33 toward the articulating surface 26 
of guard 9. In the illustrated embodiment, lip 8 has a thickness 368 and extends upwardly at an 
angle 370 form the lower end 164 of the slat. 1 In the illustrated embodiment thickness 368 is 
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approximately 0.050 inches and angle 370 is approximately five degrees. The lip 8 terminates at 
a tip 372 spaced apart by a displacement 374 from the articulating surface 26 of the guard 9. In 
the illustrated embodiment displacement 374 is approximately 0.109 inches. Tip 372 is 
displaced from the innermost surface 376 of the receptacle track 5 by a displacement 378. In the 
illustrated embodiment, displacement 378 is approximately .0140 inches. As shown, for 
example, in Fig. 1, the lowermost surface 376 is displaced inwardly from the tangent 168 to the 
outer surface 6 of body portion 30 by a displacement 172.. In the illustrated embodiment, 
displacement 172 is approximately 0.533 inches and is greater than the displacement 170 
between the inner edge 258 of the engaging track 4 and the tangent 158. 

[0029e] As shown in Fig. 3, the tip 372 of lip 8 and the articulating surface 26 of the guard 
9 define an opening 378 communicating with the articulating space 31. This opening 378 
receives the hook portion 13 of an engaging track 4 of another slat therein when a roller shutter 
20 is formed from slats 1 and facilitate articulation of the slats relative to each other. As shown, 
for example, in Fig. 3, tip 372 may include radiused comers at the junctions with the articulating 
surface 26 and the lower surface 380 of the lip 8. 

[0029f|In the illustrated embodiment, the lower surface 380 of the lip 380 extends between and 
couples the tip 372 to a transition wall 382. Illustratively transition wall 382 extends between 
the lower surface 380 and the innermost surface 376 of the receptacle track 5. Transition wall 
382 is a convex wall having a radius of curvature 384 to reduce interference with the articulation 
of slats 1 forming a roller shutter 20 relative to each other. In the illustrated embodiment, radius 
of curvature 384 of approximately 0.074 inches. 

[0029g] The inner surface 386 of the receptacle track 5 includes a substantially planar wall 
388 extending upwardly and inwardly from the inner most surface 376 to a compound curved 
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wall 390. Compound curved wall 390 extends from the wall 388 to the lower edge 24 of body 
portion 30 of slat 1. 

[0029h] As shown, for example, in Fig. 3, the tip360 of the guard 9 extends between and 
couples outside wall 392 of the receptacle track 5 to the articulating surface 26 of guard 9. 
Adjacent the jimction with articulating surface 26, tip 360 may exhibit a radius of curvature 394 
to allow some outward articulation of one slat of a rolling shutter 20 relative to slat 1 . In the 
illustrated embodiment, radius of curvature 394 is approximately 0.016 inches. The outside wall 
392 of receptacle track illustratively includes a planar portion 395 substantially parallel to the 
vertical axis 41 of the slat 1, a convex transition portion 396 and a concave transition portion 
397. The concave transition portion 397 of outer wall 392 couples the outer wall 392 to the outer 
surface 6 of the body portion. The convex portion 396 and concave portion 397 of outer wall 
392 help to reduce material required for production of slat 1 and thus facilitate extrusion of the 
slatl. 

[0029i]The planar portion 395 of the outside wall 392 is displaced from the inner most surface 
376 of the receptacle track 5 by a displacement 398. In the illustrated embodiment, displacement 
398 is approximately 0.035 inches. The planar portion of the outside wall 392 is spaced apart 
outwardly from the curved wall 350 of the receptacle by a displacement 399. Displacement 399 
is selected to reduce deformation of engaging track 5 when a screw 22 is received in receptacle 
10. In the illustrated embodiment displacement 399 is approximately 0.070 inches. 
[0030] FIG. 4 shows an elevation of a plurality of shutter slats 1 according to the present 
invention, articulated into a roller shutter 20 which may be installed on a building aperture 25 
such as a window or door. Details of building aperture 25 are not illustrated for the sake of 
clarity. Building aperture 25 is further equipped with a shutter casing 17 and a pair of guides 18 
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and 19, located on opposite lateral edges of building aperture 25. Roller shutter 20 may be rolled 
up for storage within shutter casing 17. 

[0031] FIG. 6 is a side view of the articulation of two shutter slats 1 according to the present 
invention. Engaging track 4 is slidably engaged within receptacle track 5 of the adjacent shutter 
slat 1. Inner surface 6 rests against lip 8. Guard 9 shields the connection of engaging track 4 
with lip 10, preventing engaging track 4 from undesirably disengaging from receptacle track 5. 
Guard 9 also protects the engaging track 4 and lip 10 from exposure to forces applied to the first 
side 2 of shutter slat 1. Because engaging track 4 does not bear directly upon guard 9, damage to 
first side 2 including to guard 9 is less likely to disengage the articulation between shutter slats 1 
than in prior art shutters in which an exposed portion of a lower track was weight-bearing. 
[0032] FIG. 7 is a partial sectional view according to the present invention. A shutter slat 1 is 
shown in combination with a guard 18 and a retention screw 22. A retention screw 22 is 
preferably inserted in receptacle 10 (not shown) of shutter slat 1 for use with a guide 18, 19. The 
head of the-retention screw 22 protrudes from receptacle 10 and slides within a vertical guide 18, 
19 provided at each end of the roller shutter 20. In this invention, the retention screw 22 does 
not restrict the rotation or pivoting of engaging track 4 within receptacle track 5. It is also 
preferred, for minimization of the rolled shutter, that the diameter of the head of the retention 
screw 22 is not larger than the external profile of the receptacle track 5. 

[0033] In contrast to prior art systems that require significant clearance at the articulation in 
order to allow pivoting, the angled engaging track 4 of the present invention allows shutter slat 1 
to pivot freely within receptacle track 5. 

[0034] The resulting flexibility of the roller shutter 20 allows the roller shutter 20 to be rolled up 
at a favorably compact size into shutter casing 17. 
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[0035] Modifications in addition to those described above may be made to the stractures and 
techniques described herein without departing from the spirit and scope of the invention. 
Accordingly, although specific embodiments have been described, these are examples only and 
are not limiting on the scope of the invention. 
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